The average symbol error probability (ASEP) of the mobile communication system employing selection combining (SC) over N-Nakagami fading channels is investigated in this paper. The moment generating function (MGF) method is used to derive exact ASEP expressions. Then through Monte Carlo simulation, the ASEP performance under different channel conditions is evaluated to verify the analysis.
INTRODUCTION
In recent years, with an ever-increasing number of mobile devices and the resulting explosive mobile traffic, mobile communication has attracted wide research interest. It is widely employed in wireless communication systems, such as mobile ad-hoc and vehicle-to-vehicle networks [1] .
Spatial diversity techniques are employed to improve the spectral efficiency and reliability of mobile communication systems [2] . Spatial diversity techniques include maximal ratio combining (MRC), equal gain combining (EGC), and selection combining (SC). The performance of the MRC mobile systems over 2-Rayleigh fading channels was derived using the moment generating function (MGF) approach in [3] . The average bit error probability (BEP) of the MRC mobile systems over 2-Nakagami channels was derived using the MGF approach _______________________ in [4] . This MGF approach was also employed to study the effect of MRC and SC over N-Weibull channels [5] . In [6] , the authors derived the pairwise error probability (PEP) for a mobile system over 2-Nakagami fading channels. Using the MGF approach, the symbol error probability for a mobile communication system with decode-and-forward (DF) relaying over 2-Nakagami fading channels was investigated in [7] . Exact average bit error probability (BEP) expressions for mobile cooperative networks were derived for different cooperation strategies in [8] [9] [10] . The exact closed-form OP expressions were derived for AF, incremental AF(IAF) and incremental-selective DF (ISDF)relaying in [11] [12] [13] [14] .
To date, the analysis has concentrated on the performance of MRC and EGC techniques. MRC and EGC have better performance compared with SC, but they require higher receiver complexity. To simplify the receiver structure, we use the SC scheme. Thus, in this paper, with the MGF approach, we derive exact average symbol error probability (ASEP) expressions for the mobile communication system over N-Nakagami fading channels.
The rest of the paper is organized as follows. Section 2 presents the mobile communication system employing SC. In Section 3, we derive the exact ASEP expressions. Section 4 presents Monte Carlo simulation results to verify the derived ASEP expressions. We give concluding remarks in Section 5.
THE SYSTEM MODEL
Z follows N-Nakagami distribution [15] 1
where N is the number of cascaded components. The probability density function (PDF) of ai is given as
where Γ(·) is the Gamma function, m is the Nakagami fading coefficient, and  is a scaling factor.
The PDF of Z is given as [15] 
In mobile communication system, there are L independent diversity branches. The received SNR for the lth branch is given as
where Es is the transmitted symbol's average energy, and N0 is the singlesided additive white Gaussian noise (AWGN) power spectral density.
The corresponding average signal-to-noise ratio (SNR) is given as
where E () denotes expectation. The cumulative density functions (CDF) of γl is given as
By taking the first derivative of (7) with respect to r, the PDF is given as
The received SNR at the receiver is given as [16] 
We will consider the case where the branches are independent and identical, each with the PDF and CDF of the forms expressed in eqns. (7) and (8) respectively. The average SNR is given as
The CDF of SC is given as By taking the first derivative of (11) with respect to r, the PDF of SC is given as 
So the MGF of SC is given as 
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AVERAGE SYMBOL ERROR PROBABILITY
The ASEP obtained by the MGF method is given as [17] 
For q-ary pulse amplitude modulation (PAM) modulation, the ASEP is given as
For q-ary phase shift keying (PSK) modulation, the ASEP is given as
NUMERICAL RESULTS
In this section, Monte Carlo results are presented to illustrate and verify the ASEP analytical results obtained in the previous sections. Figure 1 , we obtain that the ASEP performance is improved as L increases. An increase in the SNR decreases the ASEP. Figure 2 presents the impact of N on the ASEP performance with QPSK modulation. The system parameters are N=2,3,4, L=3, m=2. Increasing N degrades the ASEP performance. This indicates worsening channel conditions as N increases. As observed previously, increasing SNR results in a reduction of the ASEP. 
CONCLUSION
The ASEP performance of the SC mobile communication system was investigated. Using MGF method, exact ASEP expressions were derived. Results were presented which show that L, m, and N have a significant effect on the ASEP performance. In the future, we will consider the impact of correlated channels on the ASEP performance of the SC mobile communication system.
